(the adsorber used to selectively remove technetium hexafluoride from uranium hexafluoride streams) is a problem common to all volatility processes for recovering enriched uranium fuels. As a result of the work described, two schemes for the release of the uranium hexafluoride from the magnesium fluoride and its separation from the technetium hexafluoride are proposed. One scheme depends on preferential thermal desorption of the uranium hexafluoride at 350°C and the other on selective adsorption of the uranium hexafluoride on sodium fluoride pellets following the codesorption of the two hexafluorides with fluorine at 5OOOC from the magnesium fluoride pellets. These proposals are aimed at reducing the amount of retained uranium to less than 1 g per 1000 g of discardable magnesium fluoride.
In the work reported here, the deposition of uranium on magnesi urn fluoride as a function of heating, fluorination, and hydrogen fluoride pretreatment of the magnesium fluoride pellets prior to exposure to uranium hexafluoride was characterized in a series of gasometric studies. The dependence of the quantity of uranium hexafluoride adsorbed on pressure and temperature was also determined.
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The data show that physical adsorption is the mechanism for the deposition of most of the uranium hexafluoride on well-stabilized magnesium fluoride pellets. More than 90% of the adsorbate can be removed by heating to 35OOC. Chemisorption (formation of a double salt) is probably not involved because of the small 60.05) mole ratio of U F6/MgF2 observed.
INTRODUCTION
This report describes a gasometric study of the mechanisms of the undesirable deposition of uranium hexafluoride on magnesium fluoride and suggests two methods to reduce to acceptable amounts the uranium loss on the discarded magnesium fluoride.
The codeposition of uranium on magnesium fluoride beds that are used to selectively remove technetium hexafluoride from uranium hexafluoride streams is a problem common to all volatility processes for recovering enriched uranium from spent fuel elements.
The magnitude of this codeposition is indicated from the experience in the Oak Ridge National Laboratory (ORNL) Volatility Pilot Plant,l in which 14 g of uranium was deposited on 1000 g of magnesium fluoride out of the 600 g of uranium passed through the bed as uranium hexafluoride.
The extent of codeposition was somewhat less in a large-scale operation at the Paducah Gaseous Diffusion Plant,2 where massive quantities of uranium hexafluoride are passed through magnesium fluoride beds; 3.25 kg of uranium was recovered from 500 kg of the used magnesium fluoride.
In the previous application of magnesium fluoride beds for the separation of technetium from uranium hexafluoride at the Paducah Gaseous Diffusion Plant, the codeposition of uranium on the bed was of small concern because (1) the uranium was of low isotopic enrichment and represented only a small fraction of that which passed through the bed, and (2) the technetium recovery process also provided economi cal uranium recovery.
However, in the ORNL volatility application, the isotopic enrichment is high; the fraction of the throughput codeposited is greater; and the reprocessing costs are higher because of the fission product activity involved, Since in volatility applications, it is desirable to merely discard the used magnesium fluoride, the uranium that accompanies it must be held to an economic maximum (less than 1 g of uranium per 1000 g of magnesium f1uorid.e).
In the work reported here, the quantity and form of uranium deposited was studied as a function of a variety of pretreatments of the magnesium fluoride pellets. The pressure and temperature dependence of the amount of adsorbed uranium hexafluoride was also observed.
The data showed that the uranium hexafluoride is physically adsorbed when well-stabilized magnesium fluoride is used. Also, the uranium hexafluoride can be desorbed to such an extent that the used magnesium fluoride can be economically discarded.
MATERIALS

Magnesium Fluoride Pellets
The "as-received" pellets, taken from the same batch used in the ORNL Volatility Pilot Plant, contained 10.7% water. 
DISCUSSION
The uranium adsorbed after the exposure of rigorously pretreated magnesium fluoride to uranium hexafluoride at 100°C is largely hexavalent and can be removed by heating or pumping (see tests 2, 3, 4, and 5 in Table 1 ); therefore, the adsorbed uranium must be present as the hexafluoride, either adsorbed physically or in the form of a complex.
Physical adsorption is the most probable mechanism, since the maximum quantity of uranium held is insufficient to yield a reasonable complex with the magnesium fluoride.
Significantly, at 35O"C, less than 1 g of the uranium per 1000 g of magnesium fluoride remains adsorbed.
The drastic loss of surface area of the magnesium fluoride pellets (down to 15.2 to 17.6 m2/g for the pellets in tests 2, 3, 4, and 5) represents primarily the cumulative sintering effects of exposure to heat. Little uranium in a reduced valence state was found on the magnesium fluoride residues except where prefluorination had been omitted; in each case (tests 1 and 3) about 0.3 to 0.4% quadrivalent uranium was present. This reduction may be accounted for by an equivalent fluorination of the nickel reactor or the tray upon which the pellets rested.
CONCLUSIONS AND RECOMMENDATIONS
Physical adsorption is responsible for most of the uranium adsorbed on wel Istabilized magnesium fluoride pellets, and the uranium hexafluoride can be removed down to less than 1 g of uranium per 1000 g of magnesium fluoride by heating to 35OOC. These two facts lead to two schemes for the release of the physically adsorbed uranium hexafluoride and its separation from technetium hexafluoride and provide a means of economically discarding used magnesium fluoride pellets.
The first scheme, which appears simplest to try and put into pilot-plant practice, is to heat the loaded pellet bed to about 350°C in order to preferentially release the uranium hexafluoride.
According to the data of Golliher and co-workers, 2 the technetium compound is poorly desorbed (18% at 1000°F in nitrogen).
The alternative scheme is to release both the uranium and technetium hexafluorides from the loaded pellet bed by heating to 500°C in fluorine and then to selectively adsorb the uranium hexafluoride on sodium fluoride at 100°C; Golliher and co-workers2
found that only 4% of the technetium that passed through a sodium fluoride trap at 200°F was retained.
Simplifying the pretreatment of the magnesium fluoride pellets might be considered also. A more rigorous preheating treatment may permit omission of the fluorination step.
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